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ECCU: Lending Rates

I. INTRODUCTION
We assess the extent of regional financial integration in the countries of the Cooperation Council of the Arab States of the Gulf (GCC) 2 by looking at the structure of the financial system and using interest rate and equity price data. While various papers (e.g. Adam et al. (2002) and Baele et al. (2004) ) have investigated financial integration in the Euro area, few studies to the authors' knowledge have done so for common currency areas among emerging markets. Our assessment relies on a description of the market structure and the volume of capital flows, and on an analysis of price data. Both volume and price data are needed because, on the one hand, capital flows may be high on account of diverging fundamentals that would generate higher differentials in the rates of return, rather than because of financial integration; and on the other hand, price convergence may reflect the importance of global shocks rather than financial integration and therefore need to be complemented by the available information on the structure of markets and volume data.
The GCC countries have pursued economic and financial integration since 1981, although there remain several restrictions in the financial account. 3 The GCC countries exhibit convergence on many macroeconomic indicators and are on the verge of forming a monetary union. Common shocks are important in the GCC, since the economic structure of these countries are very similar (preponderance of the hydrocarbon sector, reliance on imported labor, peg to the dollar or to a basket including the dollar). Nonetheless, and despite the restrictions in the financial account, the limited available data on financial volume show that cross-border flows have grown in the recent past. The financial systems in the GCC remain however dominated by commercial banks, which limits the importance of crossborder equity flows. With the expansion of stock markets in the recent years, capital flows can nevertheless be expected to increase in the medium term.
Against this background, we assess money market integration with widely-used measures of interest rate convergence. The first measure, beta-convergence, evaluates whether interest rates in countries with relatively high spreads 4 have a tendency to decrease rapidly, relative to those in countries with low spreads. We find strong evidence of financial integration using beta-convergence and we estimate a half-life of two to five months, significantly shorter than what could be found for the Eastern Caribbean Currency Union (another emerging market country group pegged to the US dollar). The second measure, sigma-convergence, which draws from the growth literature, tests whether the cross-country standard deviation of interest rates had a declining trend in the years [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . We find the trend to be negative suggesting that the cross-sectional variation among interest rates decline notwithstanding a widening in this variance with the emergence of the global financial crisis.
We further explored evidence of financial integration in equity markets by analyzing the prices of cross-listed stocks. An important limitation of studies on stock market comovements is that, by focusing on aggregate stock market data (i.e. indexes), econometricians compare the prices of two assets (or baskets of assets) that have different payoffs. There is no reason to expect that two different assets would have similar prices, unless common shocks drive the two price processes. We avoid this pitfall by using the few individual cross-listed stocks for which data were available, in order to assess the relative magnitude of transaction costs in equity markets. Compared with other financial markets, we find that the arbitrage opportunities remain large and fairly persistent, which suggests that the barriers to movement of capital in the Gulf are still important, although less so than in other emerging markets. The main source of sluggishness in the markets seems to be that days during which the two cross-listed stocks are simultaneously traded are infrequent. This aside, the equity markets are fairly efficient at removing price differentials and seem more integrated within the GCC than with global markets.
The rest of the paper is organized as follows. Section II describes the macroeconomic structure and the GCC financial system, Section III describes the data, Section IV presents the results on interest rate convergence and Section V on cross-listed stocks. Finally we provide concluding remarks in section VI.
II. GCC FINANCIAL SYSTEM
A. Macroeconomic and Monetary Environment
Member countries of the GCC have taken important steps to achieve economic and financial integration over the past two decades. Creation of a common currency area was formally declared a goal soon after the foundation of the GCC in 1981. GCC countries have achieved virtually unrestricted intra-regional mobility of goods, national labor, and capital. Formal barriers to free movement of goods, services, national labor, and capital have been largely eliminated. A GCC single common external tariff (CET) rate of 5 percent was implemented in 2003 and a common market The GCC countries exhibit convergence on many macroeconomic indicators, which also means that they are subject to many common shocks. The convergence criteria 6 establish ceilings/floors on: inflation rates, short-term interest rates, foreign exchange reserves, fiscal deficits, 7 and public debt to gross domestic product (GDP) ratios. The GCC countries have attained significant progress toward economic integration and have achieved the convergence criteria on nearly all fronts. Nonetheless, the financial markets in these countries are in different stages of development. Notwithstanding that, international markets differentiate among GCC countries in assessing risks as evidenced by trends in credit default swaps (CDS) spreads (Figure 1 ).
The dollar peg provides the nominal anchor for monetary policy for all GCC with the exception of Kuwait that has a peg to an undisclosed basket. The pegged exchange rate regime has clearly anchored inflationary expectations at low levels and provided certainty about future exchange rates. Within the limits of the peg, the GCC countries operate monetary policy and manage liquidity and credit through interest rates and reserve requirements, loan-to-deposit ratios and other prudential norms.
investigate this in greater depth in the next sections. However, varying domestic factors, including real economic growth, liquidity conditions, the rate of credit growth, and inflationary pressures, have seen interest rates in the GCC countries slightly diverging from U.S. interest rates (Figure 2 ). 
B. Structure of the Financial Sector
II. Although some governments issue bonds, secondary markets for these instruments are virtually nonexistent in the GCC countries. Equity markets have recently expanded and significantly differ in size between members states, but financial services constitute a major segment of market capitalization in all the countries.
The financial system in the GCC is dominated by commercial banks, both locally incorporated and branches of foreign banks, specialized banks, non-banking financial institutions including leasing and finance companies and investment and brokerage companies, and money exchange house.
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The size of the banking system varies across countries, with Saudi Arabia and the U.A.E. accounting for nearly 75 percent of total banks' assets and 70 percent of capital (Table 1 and Figure 3 ). Banks in the GCC are well capitalized and bank soundness indicators exhibit stability across countries (see Table 7 ).
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The operations of the banks are domestically oriented, relying mainly on lending and private deposits. Foreign assets and liabilities form a relatively small share of the total size of the balance sheet. Saudi Arabia's banking sector is the most closed-only 8.6 percent of liabilities originate abroad-while Bahrain has the most open banking industry: up to 47 percent of liabilities are foreign (Table 2) . The capital accounts of these countries are open, but some controls exist. All GCC countries operate an open regime for foreign exchange accounts for both residents and non residents. In the GCC, residents can open foreign exchange accounts domestically and abroad and resident accounts in domestic currency are convertible in foreign currency. Similarly, non residents are permitted to open domestic currency and foreign currency accounts.
Restrictions however remain in a number of important areas. There are restrictions on the purchase of shares in the local markets by non residents, though GCC nationals get a more favored treatment. There are also many additional controls on inward foreign direct investment (FDI). A number of rules and regulations with regard to reserve requirements, open forex positions, payment of dividend and remittance of profits, controls regarding lending to non residents and restrictions on foreign borrowing by individual banks exist (see Table 3 for more details). Although some restrictions are relaxed within the GCC, many apply without discriminating the source of the inflows, thereby hampering regional as well as global integration.
C. Available Volume Data
Regional capital flow data is limited. However, information on the volume of capital flows is a useful complement to the analysis of the price data presented later in this paper. Generally, data on capital flows can be obtained from (i) United Nations Conference on Trade and Development (UNCTAD) FDI data; (ii) data on mergers and acquisitions; and (iii) the Coordinated Portfolio Investment Survey (CPIS) conducted by the IMF. The UNCTAD FDI bilateral (i.e. by source and destination country) data was not available for the GCC, but we did find data on regional mergers and acquisitions in the financial sector. The CPIS data provided also some useful information. Mergers and acquisitions in the GCC were dynamic as the banking system was responding to various market developments in the financial sector and the opening up of the telecommunication sector (Table 4) . Kuwait, Saudi Arabia and the U.A.E. were the most active in mergers and acquisitions within the GCC region. Despite the common shocks that affect the GCC, the intra-regional demand for GCC securities has been increasing, as suggested by the CPIS data for Kuwait and Bahrain (the only countries for which data was available, see Table 5 ). Bahrain and Kuwait are the countries with the closest ties to the region, so these numbers probably overstate the intraregional demand for asset. The trend is however interesting to note. The share of GCC equities in Bahrain's total portfolio investments rose from 5 percent to 30 percent between 2004 and 2007. For Kuwait, the share of GCC equities rose from 37 to 58 percent. Bahrain holdings of GCC long-term debt rose from 8 to 15 percent of its total holdings (Table 6 ). These numbers may overstate the trend increase as the size and depth of the stock markets in the GCC have expanded over time (see Figure 4) . The importance of financial services as a major share of the market capitalization in all the GCC countries (ranging from 32 percent in Saudi Arabia to 80 percent for Bahrain) may also distort the picture.
III. PRICE DATA: INTEREST RATE AND CROSS-LISTINGS
We now investigate the dynamics of price data through an analysis of interest rate convergence and cross-listing pricing. Using both data sets we estimate how fast price/yield differentials across countries are arbitraged away. The peg to the U.S. dollar implies that, by design, the GCC interbank rates should not diverge. However, rates may diverge for several reasons, including capital flows that give rise to differences in the assessment of country and currency risks, and different liquidity, monetary conditions, and fiscal stance.
For interest rates, we use three-month interbank rates in local currency for the six GCC countries, sourced from the Saudi Arabian Monetary Authority (SAMA) monthly statistical bulletin. Monthly data spanning 1993-2009 were used to estimate both beta and sigma-convergence (see Figure 6 ). In order to compare our results to that of another emerging market group pegged to the US dollar, we obtained monthly interest rate data for the Eastern Caribbean Currency Union (ECCU), for treasury bills, and lending and deposit rates from the IMF's International Financial Statistics. Saudi Arabia and St. Kitts and Nevis interest rates were used as benchmark rates in calculating the spreads. We also use daily data from cross-listed stocks in the GCC. The number of cross-listings is by itself a measure of financial integration since it reflects firms' ability to obtain financing regionally. Table 13 reports some cross-listings found for the major emerging markets and Organization for Economic Cooperation and Development (OECD) regions. This data is rudimentary as it reflects the bias of DataStream towards developed markets as well as our own focus on selected regional markets. 13 Nonetheless, some meaningful patterns emerge that put into perspective the few cross-listings found for the GCC. Hong Kong, the United States, the United Kingdom and Germany are important financial hubs that attract hundreds of cross-listings.
In comparison, only a few stocks are listed in the less developed markets such as the GCC and the Caribbean region (CARICOM). We identified around 15 assets cross-listed in the GCC, most of them between Bahrain and Kuwait, and were able to collect usable data for 6 of them. In order to give a cross-regional perspective to our measure of regional financial integration, we present our main results together with summary statistics obtained for Latin America, the Caribbean, Hong-Kong, Singapore and Europe and analyzed in an earlier study (Espinoza and Kwon, 2009 ). We also identified one equity (Gulf Finance House) that had usable data of cross-listings in four markets, including two in the Gulf and two in Europe. This equity will allow us to compare arbitrage opportunities within and across regions and speculate on the causes of price differentials. The list of equities analyzed in the paper is presented in Table 14 .
In order to keep only meaningful price information, all data from days in which trading volumes were not positive for both markets were removed. The final series are therefore shorter than the original ones because only simultaneous trading days data was kept. Since liquidity is limited in many of these markets, the 'period' between two simultaneous trading days (what is labeled the 'trading period') can be long and exceed a week of working days.
IV. INTEREST RATES CONVERGENCE
A. Beta Convergence and Sigma Convergence
The assessment of financial integration using bond markets has normally relied on two measures of interest rate convergence. The first measure of financial integration is beta (β)-convergence that draws on the empirical growth literature and evaluates whether GCC countries interest rates have a tendency to converge towards the baseline rate. This measure involves using panel data to regress:
13 DataStream was used nonetheless since its search engine is powerful for the purpose of identifying crosslistings. Cross-listing from country A to country B was defined in the search engine by the fact that a stock from a company from country A is traded in the currency of country B. There are some instances where this definition is restrictive: for instance, a dozen of Euro Area companies are listed in the UK in U.S. dollars. Similarly, around 20 British companies are listed in the UK in euro. Since these situation mostly reflect global financial integration rather than regional integration, these instances were not included in table 2.
where S it represents the yield spread on a 3-month interbank interest rate in country i at time t, relative to the Saudi Arabian rate as a benchmark.
The second measure employs sigma (σ)-convergence which occurs if the crosssectional distribution of a variable (typically income per capita in the growth literature, and interest rates in the financial integration literature) decreases over time.
14 According to the sigma-convergence measure, the degree of financial integration increases when the crosssectional standard deviation of a variable trends downwards. If the cross-sectional distribution collapses to a single point, and the standard deviation converges to zero, full integration is achieved (Adam et al., 2002) . The measure of cross-sectional dispersion (σ t ) in interbank rates for a country R i at each point in time is calculated as follows:
The speed at which the cross-sectional dispersion decreases over time could be derived by regressing σ t on a time trend. An important distinction between the two measures is that β-convergence does not imply σ-convergence because mean reversion does not imply that the cross sectional variance decreases over time (Quah, 1993; and Adam et al., 2002) . We will interpret the first measure as a measure of integration, whereas the second measure captures the trend in integration, i.e. if the standard deviation declines over time, integration have gone further.
B. Results
The first measure of financial integration, beta-convergence (see results in Tables 9), suggested convergence of spreads among GCC countries during the period under study. The Saudi Arabian 3-month interbank rate was used as the benchmark. The estimated coefficient on the lagged spread was negative and significant and was robust to the method of estimation. The Breusch-Pagan tests suggests that one needs to take into account individual effects (i.e. the variance of individual effects is non-zero) while the Hausman specification tests indicates a fixed effects model best characterizes the data generating process for the GCC.
The half-life for deviations from the benchmark ranged between 3½ to 5½ months suggesting a fast convergence relative to our control group, the ECCU-another emerging market group with a peg to the dollar.
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GCC panel half lives compared favorably with the countries of the ECCU panel where the half life for treasury bills, lending and deposit rates ranged between 4-14 months (Tables 10-12) . 16 According to individual regressions (as opposed to panel regressions), the rate at which individual country spreads converged ranged from two months for Saudi Arabia-Qatar spreads to about five months for Saudi ArabiaKuwait spreads, but this heterogeneity in coefficients was within the range provided by the panel models and therefore did not seem to be detrimental to panel estimation.
GCC spreads tended to converge faster since 2000 with half lives ranging between two to four months relative to earlier periods (Table 8) . This was based on estimates in Table  8 column 5 that illustrates that the coefficient on the spread with a dummy for periods greater than 2000 was significantly different from zero (negative) which implies that the speed of convergence after 2000 is significantly greater than that of earlier periods. The half-life measure indicates that profit-seeking flows would nonetheless take 2 to 5 months to clear half of the arbitrage opportunities provided by interest rate differentials despite the peg to the dollar. Given half lives of GCC interest rate differentials take longer than two months despite open capital accounts, there is a case for developing money market instruments that permit a more effective management of structural liquidity.
The longer half lives in the ECCU relative to the GCC countries could reflect the restrictions on the capital accounts, a lack of competition in the banking sector, and very illiquid bond markets (see Kwon et al, 2008, and Chai, 2006 , for studies on financial integration and the banking system in the Caribbean).
The results for sigma convergence suggest that the convergence in the cross sectional variation was achieved between 1993 and 2009 (see Table 7 ).
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This was based on negative and significant coefficient on the time trend. However, post 2000, convergence slowed as the cross-sectional variation increased with the onset of the global crisis toward the end of the period under study (Table 8 ).
Owing to the dollar peg, interest rate convergence seems therefore to be relatively quick in the GCC, although it is slowed by differences in capital movements, in assessment of country risk, currency risk, fiscal policy stance, and monetary policy responses to FED rate decisions (for example in 2008 both Qatar and U.A.E. did not adjust their policy rates to all of the cut in the FED funds rate). Interest rates would have converged after the Gulf War, and come further closer since 2000, although spreads widened temporarily during the worst months of the current crisis. Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Predicted
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Figure 6. GCC: Sigma Convergence
Source: Fund staff estimates.
V. CROSS-LISTED STOCKS
A. Theory
We estimate the size of 'arbitrage opportunities' in the GCC using cross-listed stock price data, i.e. price data of one equity listed in two different markets, and for which the noarbitrage condition is expected to hold. The no-arbitrage condition is a property satisfied by any equilibrium in absence of taxes, market segmentation or other market imperfections. In the presence of a transaction cost τ the arbitrage condition fails, but one can characterize the relationship between the price P 1 and P 2 of the two equivalent assets thanks to the following inequality (Tsomocos, 2003) :
Hence, although there is no strict equality of prices, the arbitrage opportunity (or premium) P 1 /P 2 -1 is expected to remain confined to the interval:
The size of the arbitrage opportunity is therefore a measure of the transaction cost that affects the trading of the two equivalent assets. We investigate the size and dynamics of this price differential in the following sections, with a primary focus on GCC assets.
B. Method
Cross-listed stocks have been used in many studies of pricing behavior but the paper from which we borrow is that of Levy Yeyati et al. (2006) , who estimate Auto-Regressive (AR) models of the cross-market premium, i.e. the premium between the prices of cross-listings.
The authors chose stocks cross-listed in the United States and in several emerging markets, 18 and estimated that the cross-market premium is low, at 0.16 percent. The average (absolute value) cross-market premium is a simple measure of integration that helps us diagnosis market inefficiencies. Levy-Yeyati et al. (2006) find that the arbitrage opportunities are short-lived (most often less than one day).,The speed at which the price differential is closed captures the persistence of arbitrage opportunities and is likely to be related to the volume of flows attracted by the arbitrage opportunity. This speed of price convergence, which we estimate using AR models with GARCH, constitutes our second measure of financial integration.
According to Equation 4
there is an interval, the 'neutral band', in which price differences are too low to be arbitraged away. As a result, non-linearities in the adjustment process are prevalent and we estimate a Threshold AR model to take this non-linearity into account (see Tong, 1978 ; Obstfeld and Taylor, 1997 , for an application to the Law of One Price for goods, and Levy- Yeyati et al., 2006) . The size of the neutral band in a Threshold model is our third estimate of the importance of transaction costs.
The stock prices of the different equities we covered are plotted in Figures 7 and 8 , after conversion in the same currency. Cross-listed prices evolve very close to each other, although small arbitrage opportunities (in blue, at the bottom of each chart) exist.
C. Results
We show in Table 14 the average size of the arbitrage opportunities for the six GCC equities, together with that obtained in an earlier study on other regions. We find that, at around 2 to 4 percent, the mean arbitrage opportunity is smaller in the GCC than in the markets of Hong-Kong and Singapore and in the Caribbean. The GCC average arbitrage opportunity is however larger than the price differential obtained for the company Petrobras listed in Argentina and Brazil. The GCC markets are also less efficient in removing arbitrage opportunities than the western developed markets, for which arbitrage opportunities hover around 1 percent. However, the GCC equity for which we found cross-listings in both London and Frankfurt (Gulf Finance House, GFH, Figure 7 ) also exhibits significant arbitrage opportunities even between developed markets, 19 which suggests there are also issues with the pricing and treatment of information for Gulf equities outside of the GCC markets. Some potential explanations to these fairly large arbitrage opportunities are:
 lagging information on events originated in the other markets;  market illiquidity (e.g. if the price is affected by a large trading in one of the market);  inefficiency in the functioning of the market (number of opening days, sluggishness in transferring the order, etc).
 actual transaction costs (costs of making an order, exchange restrictions-although these are very limited in the recent years); and  government intervention (which reduces the float and hence market liquidity).
We further investigate the dynamics of the arbitrage opportunities by looking at two AR models. The half-lives of the price differentials presented in number of trading days (Column B in Table 15 ) are fairly short, around two days, and at par or even shorter than for more advanced markets (such as Argentina/Brazil and Hong-Kong/Singapore), although the half-lives are longer than that for the developed markets (France/Germany is our advanced markets control group). Hence, the markets are good at seizing arbitrage opportunities when trading takes place. It is interesting to note that the within-GCC arbitrage opportunities are also smaller and vanish more quickly than the price differentials between a GCC market and 'world markets' (see in Figure 8 and Table 15 the GFH trading between Bahrain and the UK or Germany). This would suggest that 'regional' integration in the Gulf is at least at par with GCC 'global' integration. However, half-lives in week days (Column C in Table 15 ) are long, around 6-7 days, which shows that arbitrage opportunities are actually persistent because trading days are infrequent-although less so than in the less developed markets of the Caribbean and Hong-Kong/Singapore. Infrequent trading (that is partly due to the opening days and partly due to illiquidity) is therefore a source of price differentials in the GCC and a significant barrier to integration. The dynamics of the GFH premium between London and Frankfurt does not suffer from this obstacle: the equity is traded frequently (every 1.3 week day on average) and with a high convergence speed (the half-life is lower than a day). Arbitrage opportunities between the Gulf and the advanced markets are on the other hand very large (exceeding 6 percent) and as persistent as the GCC price differentials, which would suggest that processing information and trading between the Gulf and Europe is difficult.
We finally look at the neutral band c using the Threshold AR model (see Table 16 , Column A). The GCC markets fare well on average according to this measure (the neutral band would be small). In particular, for three equities the value of the threshold is very low compared to the average premium, which suggests that the arbitrage opportunities quickly become large enough to attract capital. Hence, our results suggest again that the presence of arbitrage opportunities is due to illiquidity, rather than to the size of transaction costs.
We conclude that, although the GCC equity markets are more integrated than many emerging economies markets, and although GCC integration seems more advanced than integration with global markets, there remain issues with the functioning and liquidity, and processing of information, which make the arbitrage opportunities larger and more persistent than within advanced markets.
VI. CONCLUSION
We analyzed the extent of regional financial integration in the GCC using capital flow data, interest rates, and equity prices. Although information on volumes is limited, the available data suggests that there is some regional integration-Bahrain and Kuwait, especially, direct a large share of their investments towards the GCC. Integration would have gone further in the recent years, although our assessment on volume data may be biased by the increasing importance of the equity markets and some valuation effects. Looking at price data, we find evidence of financial integration using the beta convergence measure, a result mostly driven by a common peg to the U.S. dollar. We found that it takes 2 to 5 months to clear interest rate differentials in the GCC, and that this was faster than within the ECCU. Within-GCC convergence was also marginally faster than beta-convergence with dollar rates.
Interest rate integration using sigma-convergence seems to have improved mostly between 1993 and 2000, with little additional progress afterwards.
Using price differentials of stocks cross-listed in two countries, we found that the average arbitrage opportunity in the GCC was around 3 percent and that it was arbitraged away within a couple of trading days. Pricing of cross-listings within the GCC seemed to more efficient than pricing between the GCC and Europe, suggesting that regional integration is at least at par with global integration. However, days during which the crosslisted stocks are traded in both markets are infrequent in the GCC, which makes the clearing of price differentials much slower when counted in week days. The relatively open capital accounts in the GCC in part explain the relatively fast convergence, despite the existence of some restrictions and illiquidity of markets. Note: Standard errors in brackets. *** denotes significant at the 1 percent, ** at the 5 percent, and * at the 10 percent levels. 3/ The AR model for this listing does not include a constant (the model w ith constant generated a β low er than -1).
2/ ln(1/2)/ln(1+β)*(n.of days betw een simultaneous trading). 
